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® Rate control overflow system for disk screens. 

® The system includes a variable speed motor (13) 
which controls the operation of a disk screen (14) 
which is part of a gyratory screen/disk screening 
system for wood chips and the like. Wood chips are 
fed at a variable rate to a storage bin (34), which 
includes a level sensor (36). The level sensor (36) 
controls the operation of a star feeder (42) to main- 



tain the level of input In the bin (34) between two set 
points, thereby providing a varying amount of input 
material to the upstream end of the gyratory screen 
(12), The speed of the motor (46) driving the star 
feeder valve (42) is used to develop a control signal 
for the disk screen motor (13), to ensure a uniform 
flow rate off the disk screen. 
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TECHNICAL FIELD 

This invention relates generally to the art of 
screening systems for wood chips and the like and 
more particularly concerns a control system for a 
disk screen portion of a gyratory/disk screen com- 
bination system. 

BACKGROUND OF THE INVENTION 

In a particular screening system for wood 
chips, comprising a gyratory screen followed by a 
disk screen, the disk screen is typically operated at 
a fixed speed. The fixed speed usually is selected 
to achieve a particular overthick removal efficiency 
(ORE). There is a practical maximum limit, how- 
ever, to the overthick removal efficiency, since as 
ORE is increased, the carry-over of acceptable size 
wood chips (ACO) off the end of the disk screen 
also increases, which is undesirable. It is the com- 
bination of these two operating characteristics, 
overthick removal efficiency (ORE) and accepts 
carry-over (ACO) which determine the overall per- 
formance rating of a screening system. As in- 
dicated above, while a high ORE is desirable, fur- 
ther increases in ORE beyond a certain point will 
actually reduce the overall performance of the 
screening system, due to a nnore than offsetting 
increase in ACO. The ACO should be as tow as 
possible. Typically, the disk screen speed is se- 
lected only after a period of experimentation with 
the system and the apparatus is then run at that 
particular speed thereafter in its operating setting. 

In typical operation of the above-described 
combined screening system, a varying amount of 
material over time is provided to the input end of 
the disk screen from the gyratory screen. This 
changing quantity of mass input material results 
occasionally in large quantities of material being 
passed over the disk screen and sent to a follow-on 
portion of the system, a chip slicer; Large quan- 
tities of material at the chip slicer will result in the 
plugging or breakdown of the slicer, which In turn 
causes a shutdown of the entire screening system, 
a very undesirable result 

While it Is understood that this mass flow prob- 
lem can be con-ected by reducing the speed of the 
disk screen to the extent that the slicer Is never 
overtaxed, such a solution will reduce the ORE of 
the system not only when the mass flow rate Is 
high due to a high feed rate, but also during other 
feed rates, including a feed rate which would result 
in a mass flow rate off the end of the disk screen 
otherwise acceptable to the slicer. While the solu- 
tion to such a problem would appear to be a 
variable speed control for the disk screen, such a 
possibility has not been implemented in practice, 
because it was not heretofore considered to be 



feasible to have a feedback control dependent on 
the mass flow rate of material off the disk screen. 
For instance, it is desirable that the mass flow rate 
off the disk screen be relatively uniform. This re- 

5 quires monitoring the flow rate such that as the 
flow rate begins to increase, feedback control 
would slow the disk screen down to handle the 
increased flow and vice versa. However, to date 
there has been no practical, reliable way to monitor 

10 the mass flow rate off the disk screen. Hence, 
combined gyratory and disk screens have contin- 
ued to use a fixed disk screen speed even though 
this does have undesirable consequences relative 
to overall system operation and efficiency. 

75 

DISCLOSURE OF THE INVENTION 

Accordingly, the present invention is a system 
for control of the rate of overflow from a disk 
20 screen portion of a combination screening system, 
which includes: 

A screening system which includes a first screen 
assembly, a following disk screen assembly, and a 
feeder assembly at an input end of said first screen 

25 assembly, said feeder assembly adapted to receive 
input material from a source thereof and including 
a drive means which in operation provides a vari- 
able rate of input material to the input end of said 
first screen assembly; and control means respon- 

30 sive to the operation of said feeder assembly for 
variably controlling the speed of the disk screen. 

BRIEF DESCRIPTION OF THE DRAWINGS 

35 The figure is a simplified schematic view show- 

ing the overall system of the present invention. 

BEST MODE FOR CARRYING OUT THE INVEN- 
TION 

40 

The figure shows generally a screening system 
for wood chips which includes both a gyratory 
screen 12 and a disk screen 14. In the embodiment 
shown, both gyratory screen 12 and disk screen 14 

45 are conventional, and are combined in conventional 
fashion. Gyratory screen 12 may include a number 
of different screens or decks to produce several 
chip separations based on size. Typically, each 
screen or deck includes a flat sheet member which 

50 has openings of a selected size and configuration, 
depending upon the application. In operation, those 
chips within an acceptable predetermined size 
range (referred to as accepts) fall through the suc- 
cessive screens until the screen is reached which 

55 holds them. The gyratory screen system 12 shown 
in the figure includes a primary or top screen 15, 
and a secondary screen shown generally at 16, 
with the accepts remaining on top of the secondary 



2 



3 



EP 0 598 293 A1 



4 



screen 16 and the chips which fall through the 
secondary screen 16 typically being below the 
acceptable size range, referred to as fines or "un- 
ders". 

The fines material are typically directed on a 
conveyor or the like to a location where they un- 
dergo further processing. The acceptable size 
chips, which remain on top of the secondary 
screen 16, move off the downstream end 18 of 
secondary screen 16 to a conveyor 20 or the like, 
which transports the accepts to a storage facility or 
to a digester for further chip processing. 

Those chips which remain on the primary 
screen 15 are a combination of oversize chips and 
a small amount of chips within the acceptable size 
range. Those chips are moved off the downstream 
end 22 of primary screen 12 to disk screen 14. 

Disk screen 14 generally comprises a plurality 
of rotating disks 24 - 26 which are mounted on 
shafts which extend across the disk screen. The 
disks are spaced apart a selected distance on said 
shafts so as to pass chips having a size within the 
acceptable range. In operation, acceptable size 
chips pass through disk screen 14 onto conveyor 
20. The disk screen 14 is driven by a motor 23. 
Oversize chips pass off the outflow end 26 of disk 
screen 14, from where they are moved to a size 
reduction device such as a chip slicer 38 or the 
like. After the size of the chips has been reduced, 
they are then either applied directly to the con- 
veyor 20, or reprocessed through the system. 

Again, the above briefly described combination 
is conventional in structure and operation. A more 
detailed explanation of such a system is provided 
in U.S. Patent No, 5.000,390, to Gevan R. Marrs, 
and owned by the same assignee as the present 
invention. 

As indicated above, in operation of a combined 
gyratory/disk screen system, the mass flow rate off 
the outflow end 26 of disk screen 14 is uneven, 
due to differences in the rate and characteristics of 
the input. In some cases, the mass flow rate off the 
disk screen is great enough to cause a back-up or 
even plugging of the chip slicer. If this occurs, the 
entire system must be shut down in order to cor- 
rect the problem. This significantly impairs the 
overall efficiency and performance of the system, 
and therefore is quite undesirable. 

The system of the present invention uses in- 
formation obtained from the existing conventional 
combined system in order to provide a variable 
speed control for the disk screen. In a conventional 
system, wood chips or the like are loaded on a 
conventional input conveyor system shown re- 
presentationally at 32. Conveyor 32 can, of course, 
take various configurations and sizes depending 
upon the application. Conveyor 32 moves the input 
wood chips to a feeder surge bin shown generally 



at 34 which has associated therewith a sensing 
device 36, which senses the level of chips in the 
bin. Typically, surge bin 34 will be somewhat cone- 
shaped, narrower at the lower end 38 thereof rela- 
5 tive to the upper end 40, so as to encourage 
movement of the chips downwardly out of bin 34. 

Immediately below the lower end 38 of bin 34 
is a conventional star feeder valve 42 which, in 
operation, receives input material from bin 34 and 
70 deposits it on the input end 44 of gyratory screen 
12. Both surge bin 34 and star feeder valve 12 are 
conventional and hence, are not described in detail 
herein. Star feeder valve 42 is. in operation, driven 
by a variable speed drive motor 46 which in turn is 
75 controlled by level-sensing device 36. Basically, 
sensor 36 attempts to maintain the level of material 
in the bin between selected high and low set points 
shown diagramatically at 50 and 52 in the figure. 
The input flow from conveyor 32 will be variable 
20 due to the lack of control over the placement of 
chips onto conveyor 32, and/or the unpredictable 
movement of the chips while on conveyor 32. The 
input of wood chips into the surge bin 34 will thus 
vary in an unpredictable manner; hence, the star 
25 feeder valve motor 46 will operate at unpredictable, 
i.e. variable, speeds in order to maintain the level 
of material in surge bin 34 between the two set 
points 50 and 52. 

In the present invention, star feeder valve 42 is 
30 ' used to develop an electrical control signal which is 
fed back to the disk screen drive motor 23, which 
in the present invention is a variable speed motor. 
For instance, as the speed of the star feeder valve 
42 increases, which controls the amount of chip 
35 input to the gyratory screen 12 and ultimately the 
amount of chip input to the infeed end of disk 
screen 14, this increase is sensed by a sensor 
shown at 54. the output signal from which is ap- 
plied to a control unit 56, which in turn produces a 
40 signal on line 49 to reduce the speed of motor 23 
to ensure sufficient processing time for the amount 
of input applied to the disk screen 14. While in one 
embodiment it is the speed of the star feeder valve 
itself which is sensed, the speed of motor '46 can 
45 also l>e used. On the other hand, as the speed of 
star feeder valve 42 is reduced, thereby reducing 
the input to the gyratory screen and hence the 
amount of input to be applied to the infeed end of 
disk screen 14, the speed of motor 23 and hence 
50 disk screen 14 is increased. This system results in 
a substantially uniform flow rate off the downstream 
end of the disk screen so that in turn the chip slicer 
58 has a uniform input or load over time. This has 
the desirable effect of minimizing the potential for 
55 plugging of the chip slicer. while at the same time 
maximizing the amount of overthick chips removed 
under all loading conditions. 
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An alternative to using a control signal from 
motor 46 or star feeder valve 42 is the signal from 
the bin level sensing device 36, which also controls 
the speed of star feeder valve motor 46. The re- 
spective signals are proportional, so that the ulti- 
mate control results are the same. 

Hence, the disk screen in the present invention 
has a variable speed capability using existing sig- 
nals from the conventional combined system; to 
produce in operation a mass flow rate off the disk 
screen 14 which is substantially uniform, even with 
a significant range in the rate of material applied to 
the gyratory screen. Such a system has been 
found not only to reduce the potential for plugging 
of the chip slicer, but also enables the system to 
be set for an optimum overthick removal efficiency, 
without negatively affecting the AGO characteristic 
leading to an improvement in overall system per- 
formance. 

Although a preferred emtiodiment of the inven- 
tion has been disclosed herein for illustration, It 
should be understood that various changes, modi- 
fications and substitutions may be incorporated in 
such embodiment without departing from the spirit 
of the invention which is defined by the claims 
which follow. 

Claims 

1. A system for control of the rate of overflow 
from a disk screen portion of a combination 
screening system, comprising: 

a screening system which includes a first 
screen assembly, a following disk screen as- 
sembly, and a feeder assembly at an input end 
of said first screen assembly, said feeder as- 
sembly adapted to receive input material from 
a source thereof and including a drive means 
which in operation provides a variable rate of 
input material to the input end of said first 
screen assembly; and 

control means responsive to the operation of 
said feeder assembly for variably controlling 
the speed of said disk screen. 

2. A system of claim 1 , wherein the speed of said 
disk screen is controlled so that the flow rate 
of material off said disk screen is substantially 
uniform during operation thereof. 

3. A system of claim 1 , wherein the speed of said 
disk screen is proportional to the speed of said 
drive means and hence is proportional to the 
rate of input material provided to said first 
screen assembly. 

4. A system of claim 1 . wherein the feeder as- 
sembly includes an input material conveyor 



having in operation a variable amount of input 
material thereon, a storage bin for receiving 
the input material from the conveyor, a star 
valve, driven by said drive means for delivering 

5 input material from the storage bin to the first 

screen assembly, and a level sensor for deter- 
mining the level of input material in the storage 
bin, wherein the star valve in operation is con- 
trolled so that the level of input material in the 

70 storage bin Is maintained between two se- 

lected set points. 

5. A system of claim 3, wherein the drive means 
includes a first variable speed motor respon- 

15 sive to the level sensor for driving the star 

valve and wherein the control means includes 
a second variable speed motor for driving said 
disk screen, wherein said second variable 
speed motor is responsive to the first variable 

20 speed motor. 

6. A system of claim 1, wherein the first screen 
assembly is a gyratory screen. 

25 7. In a system for control of the rate of overflow 
from a disk screen portion of a combination 
screening system which includes a first screen 
assembly, a following disk screen assembly, 
and a feeder assembly at an input end of the 

30 said first screen assembly, wherein said feeder 

assembly Is adapted to receive input material 
from a source thereof and includes a drive 
means which in operation provides a variable 
input rate of material to the input end of said 

35 first screen assembly, the improvement com- 

prising: 

control means responsive to said feeder as- 
sembly for variably controlling the speed of 
said disk screen. 

40 

8. A system of claim 7. wherein the speed of the 
disk screen is controlled so that the flow rate 
of material off said disk screen is substantially 
uniform during operation thereof. 

45 

9. A system of claim 7, wherein the speed of said 
disk screen is proportional to the speed of said 
drive means and hence is proportional to the 
rate of input material provided to said first 

50 screen assembly. 

10. A system of claim 7, wherein the control 
means includes a variable speed motor for 
driving said disk screen. 

55 
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